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1
ILLUSION TRANSMITTER

_.CROSS-REFERENCE TO RELATED
R APPLICATIONS o

“This apphcatlon is a continuation in-part of Ser. No.
824 516 filed Aug. 15, 1977, now abandoned

BACKGROUND OF THE INVENTION

Thxs invention is related to the art of producmg and
transmitting three dimensional illusions- of an object
located at a remote site.

- Similar art for transmitting three dlmensmnal pictures
include holographic production of the image recordings
using coherent light and employing front- wave recon-
struction techniques. -

Such methods are dlsclosed in Patent No. 3541238
issued to Encloe. It is well known that the process: of
three dimensional image production by holographic
means necessitates the use of coherent radiation at both
the object scene. Such condition inhibits the practicali-
ties of wide spread use of such systems due to the ex-
pense and sophisticated technologies. .

Optical illusions may be produced by parabohc mir-
rors wherein such images. produced thereby are pos-
sessed with three dimensional attributes. The optical
effect may be explained by the fact that the human eyes
see an object from two view. points separated laterally
by about six centimeters. The two views show slightly
different spacal relationships between near and near
dlstant obJects and the visual process fuses these stereo-
scopic views to a smgle three dimensional impression.
The same parallax view of an object.may be experi-
enced upon reflection of an object seen from a concave
mirror.

* In the instant invention the applicant utilizes the illu-
sionary effect created by concave mirrors to produce
three’ dimensional image illusions at a remote site with-
out the expense and compllcatlons of holographlc image
transmissions.

SUMMARY OF THE INVENTION

It is accordingly a primary object of the invention to
achieve. a real time, three dimensional television system
for production of three dimensional illusions of an ob-
ject at a remote site.

In accordance with that objective, the 1nvent10n con-
sists of a parabolic mirror located at a transmission site
and having disposed-about its principal axis beyond the

center of focus-point an object field which is illuminated

by conventional light sources. Rays of light transmitted
from the illuminated object field are reflected from the
surface of the parabolic mirror in such a manner as to
create an image between the center of focus and the
focal point of the concave mirror, the focal point being
a point wherein all light rays paralled to the principal
axis striking the surface of the mirror will converge. An
facsimile detector is disposed between the focal point
and the center of curvature in such a manner as to cap-
ture on its surface an image of the illuminated object.
The image detector is adaptable for photo-detection and
the production of electronic signals to be further pro-
cessed and transmitted to a remote transceiver via elec-
tromagnetic or cable means.

Located at a remote site is a second concave mirror
having a principle axis and respective focal and center
of curvature point. An image projector is disposed be-
yond the focal point but within center of curvature and
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2
adaptable to produce an illuminated image after recep-
tion by a transmitter and processmg by a video proces-
sor.- A viewer observing an image reflected from' the
surface of the parabolic mirror w111 observe the illusion-
ary image disposed beyond.
~ It should also be understood that optlcal principles
dlctate that the’ respectlve sizes of the image and objects
may be-varied in accordance with the relative distance
between the object at the transmission station and the
parabolic mirror. The reflected image from the object is
always’ dlsposed beyond: the focal point. The size of the
réflected image will diminish as the distance between
the object and the concave mirror increases, and con-
versely. It should also be noted that the image is in-
verted, and accordingly, an inverted image is produced
on the imate screen at the remote site, thereby generat-
ing an upright illusion of the object.

DETAILED DESCRIPTION OF DRAWINGS

FIG. 1 discloses the entire illusion transmission sys-
tem including both the transmlssmn station and the
remote station.

FIG. 2 discloses light ray patterns of an object and
image of a concave mirror.

FIG. 3 also shows llght ray patterns of object and
images at a concave mirror.

DETAILED DESCRIPTION OF THE
INVENTION

The principles of the invention may be best under-
stood upon a brief review of optical prmmples relative
to concave mirrors. Referring to FIG. 2, there is shown
object 30 disposed about principle axis 30 beyond the
center of curvature C2 of spherical mirror 50. Light
rays, 51, 52, 53, and 54 generated by object 30 are re-
flected from the surface of concave mirror 50 to pro-
duce image 40. It should be noted that all rays of light
emanating from object 30 which is paralled to principle
axis 31 will reflect from the surface of mirror 50 and
converge at the focal point F2. Since the angle of inci-
dent equals the angle of reflection for the rays of light
emanating from object 30, all rays of light emanating
from any particular point of object 30 will converge at
the corresponding point of image 40.

" For concave mirrors of spherical shape, a small angle
of incident and reflection will insure minimal distortion
of the image. It is well known in the art that a concave
mirror of parabolic shape will insure non distortion of
the image for even larger angles of incident, and ac-
cordingly, applicant suggests this type be employed to
provide the best mode of the invention. -

FIG. 3 is illustrated to disclose the principle that the
image and object may be interchanged. Object 60 is
disposed about principle axis 61 between focal point F3
and center of curvature C3. Light rays 71 and 72 ema-
nating from object 60 are reflected from the surface of
mirror 80 thereby creating image 90 which is real and
inverted.

It is the intent of applicant in her illustration of the
ray diagram of FIGS. 2 and 3 that the object and image
position may be interchanged. It should also be noted
that the respective size of the image and object may also
be variable in accordance with the distance of the ob-
ject from the surface of the mirrors, while noting that
either the object or image must remain within the
boundaries of the focal point and the center of curva-
ture. Referring to FIG. 3, that relationship between the
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respective sizes of the image and objects may be ex-
pressed in terms of X prime/X =Y prime/Y. Conse-
quently, the greater the distance image or object 90 is
disposed from the surface of the. concave mirror, the
smaller in size will be image or object 60, assuming the
interchangeability of the image and the object positions.

Now referring to FIG. 1, the gist of the entire inven-
tion is disclosed wherein the transmission station con-
sists of a parabolic mirror 10 having reflector surface 11,
principle axis 12, focal point F1, and center of curvature
C1. Disposed about the principle axis beyond the focal
point is object 14 which is normally illuminated by
conventional light sources. Image detection means 13 is
shown disposed about the principle axis between focal
point F1 and center of curvature C1. The detection
means may be conventional television camera having its
lens arranged to focus reflected images from the surface
of parabolic mirror 10. When viewed with FIG. 3,
object 14 will produce an image at the lens of camera
13. That image is processed by processor 16, as are
conventional television signals, and are then transmitted
by cable or electromagnetic means. Such means are
well known in the art.

After the signals from image projector 13 are pro-
cessed by processor 16, the signals are then transmitted
to a remote site wherein receivér 28 accepts the signals
for processing by processor 26 for instantaneous projec-
tion of an image 23. Projector 24 projects an image onto
surface 21 of mirror 20 to produce an illusional object
beyond the focal point F. In the preferred embodiment
of the invention, projector 24 is disposed between the
focal point and the center of curvature of mirror 20. It
is important to note that projector 24 must project the
image about the principle axis 22 of mirror 20 in order
that the illusionary object appear in its proper perspec-
tive. Additionally, it should be noted that projector 24
may be positioned at a point beyond the focal point to
produce the respective illusionary object of a particular
size. As projector 24 is displaced further away from
mirror 20, illusionary object 23 becomes smaller.

Image 23 may be viewed by an observer as a reflected
object when the observer is positioned in the image
field. At the transmission end of the system, the lens of
the television camera may be omitted and the reflected
image focused directly upon the photo-sensitive ele-
ment of the camera. A camera which employs an image
orthicon may be utilized with the principles of this
invention. The image so generated is then transmitted to
the receiver, and projected onto the surface of the mir-
ror. There is no projection screen utilized as the illu-
sional image is observed directly as a reflection from the
surface of the mirror. The lens of projector 24 is
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adapted to provide a focused image at a location along
the axis of mirror 20 produce the: illusional image be-
yond F as shown in FIG. 1.

Other types of cameéras or image detention devices
may be employed to achieve the same or similar objec-
tives. For instance, an array of optical fibres may also be
employed to detect the reflected image from mirror 10
in a quantitized manner, the array of fibres then produc-
ing an image which may be processed for further trans-
mission by conventional means to a receiver, which also
includes a similar array of optical fibres for reconstruc-
tion of the image as detected.

Further and additional modifications to the invention
may be made by a person skilled in the art to which this
subject matter pertains, and accordingly, it is not the
intent of the inventor to limit her invention to exactly
what is claimed, shown, or described herein. On the
contrary, it is the inventors purpose to include all such
modifications, arrangements, or adaptations which may
be 'so made.

Now, there being a brief description of the invention
set forth, the following is claimed:

1. A three dimensional illusional television system for

transmitting an illusion of an object comprising:

an image transmitter, said image transmitter including
a first concave mirror having a focal point and
.center of curvature for producing real images of an
object, an object field disposed about the principle
axis of the concave mirror beyond the center of
curvature of the concave mirror, an image field
disposed about the principle axis and between the
center of curvature and focal point of the concave
mirror, and image detection means for generating
electronic signals from said reflected real images;

a facsimile transmitter for receiving said electronic
signals from the image detection means and trans-
mitting said received signals to an image receiver,
and;

an image receiver, said image receiver including a
second concave mirror having a principle axis,
focal point, and center of curvature; a second ob:
ject field disposed about the principle axis and
between the focal point and the center of curvature
of said second mirror; and a video image projector
disposed in the object field for projecting light
rays onto the concave mirror, said projector in-
cluding means for receiving electronic signals
from said facsimile transmitter and producing an
image therefrom whereby an illusional image may
be viewed beyond the focal point.
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